The experiment was carried out at the farm of Filed crops Department, College of Agricultural engineering sciences, Duhok University in season 2018-2019 to construed selection index for (Reina, Lattikia, Hadiba, Giza and Aquadocia). under different levels of phosphorus fertilizer(The experiment was laid out in factorial experiment using Randomize Complete Block Design with three replications. The results exhibited that all selection indices include the grain yield gave relatively efficiency, the best selection index were grain yield, number of pods plant -1 and number of seeds pods -1 , so that we can using these characters as criteria's of selection of faba bean genotypes. Also the results showed that the highest mean selection index was 216.26 for lattikia genotype and differs significantly over all other genotypes.
INTRODUCTION
Genetic improvement mainly depend on the amount of genetic variation existing in the plant population which is a ubiquitous property of feature of all species in nature. The genetic variation found in the germ plasm of a crop, its assessment is pre-requisite for working any effective breeding program, these genetic variability might be either heritable or non-heritable. The estimation of variability due to heritable component is most important because it would be a guide for selection of parents for crop improvement programs of the population. Thus, the genetic variation for agronomic characters is the key component of breeding programs for expression the gene pool of faba bean and others crops. Loos and siddique, (1997) reported that yield improvement is a major breeding objective of most crop improvement programs in faba bean. The success of any plant breeding program depend on the choice of genotypes capable of producing progeny with desired characters combination yield in faba bean, similar to the other crops yield, is complex character and constitute by many of morphological and physiological characters that correlated with others (plant height, pod per plant, ‫الــرافـديــن‬ ‫زراعـــة‬ ‫مـجـلـــة‬ ( ‫المجلد‬ 48 ( ‫العدد‬ ) 1 ) 2020 biological yield, harvest index, 100 -seed weight, days to flowering and maturity) are the most important characters in faba bean improvement for increasing seed yield due to direct and indirect correlation with seed yield. Arshad et al.,(2001) and sawar et al.,(2004) work on selection index and generally interested improving more than one trait or improving one trait without affecting the performance of outers, and when selection is practical and the correlation of that trait with others is high and undesirable correlated responses may occur for those traits not using in selection criteria. There are three methods have been used to improve several traits but the method using by Hazel and Lush, 1942 is the most efficient method for improving several quantitative characters. selection for superior genotypes depend on the yield a lone was less efficient because the yield and yield components were a complexity characters (Sindhu et al., (1985a) and Sindhu et al., (1985b) . Johnson et al., (1955) and Yassin, (1973) reported that the direct selection was in effective due to large environment-genotypes interaction. success in crop breeding program in also depending up on the isolation of genetically superior genotypes based on the amount of variability present in the original population, also the breeder will be able to select the desirable combination of genes. Many desirable characters using from breeder's in faba bean program such as yield, yield components, protein content and quality are under the control of many genes and the environmental factors. Some studies have been carried out on the effectiveness of different selection criteria. approaches for improvement of faba bean characteristics by several investi-gators such as, Nisa and Cengiz, (2011) ; Solieman and Regheb, (2014) ; Yasin and Esrael, (2017) and Kirous (2018) .
The objective of this study was to construct several selection indices among eight character of faba bean genotypes and to compare that efficiency with that form the direct selection for grain yield in order to find a simple and useful to be used in the estimation of five faba bean genotypes.
MATERIALS AND METHODS
The material study consisted of five genotypes of faba bean.The experiment was carried out at the field of College of Agricultural engineering sciences, Duhok University during season 2018-2019.. Grain of five genotypes (Reina, Lattikia, Hadiba, Giza and Aquadocia) were sown in rows, 3 long for each experiment unit, 0.30 m between rows and 0.10m between plants. The date of planting was 27/11/2018. Through seed bed preparation . fertilizer were application at rate of 0, 23, 46, and 64 kg /ha. The data were recorded on a random sample of five guard plants on, plant height cm first pod height cm, days to 75% flowering, number of main branches number of pod / plant, number of seeds / pod, number of nodules / plant and wet grain yield per plant.
Analysis of variance of all traits and pairs using procedures describe by Gomez and gomez (1984) and estimate phenotypic and genotypic, covariance of phenotypic and genotypic by using expected mean square from analysis of variance and covariance, Also estimate the following parameter, genetic and phenotypic correlation, Broad sense heritability, Expected genetic advance, and genetic advance as mean. The method of constructing the selection indicates were carried out according to Miler etal., (1958) and the comparison between the genotypes means using Duncan's Multiple Range Test (DMRT). Table 1 . revaluated the analysis of variance for eight characters of faba bean genotypes. It exhibited that the phosphorous fertilizer, faba bean genotypes and their interaction were worthy significant for plant height, first pod height, days to 75% flowering, number of nodules plant -1 , main branches plant -1 ,number of pods plant -1 , number of seeds pod -1 and wet grain yield plant -1 . The results in Table 2 . showed the mean performance of five genotypes at different rates of phosphorus fertilizer for plant height, the tallest plant among all genotypes was produced by Giza at 6.9 kg ha -1 phosphorous fertilizer with value 130.33 cm, followed by Hudiba at the same rate of phosphate fertilizer, whiles the shortest plant was recorded by Rein a genotype at zero fertilizer. Concerning to first pod height, the Giza and Hudiba were produced the maximum Values (31.66 and 26.66) at rat 69 kg ha -1 . fertilizer and the Rein a genotype gave the minimum pod height (10.00cm) at zero phosphate. For days to 75% flowering the earliest genotypes was recorded by Rein at 69 kg ha -1 phosphate with value 84.66 days, while the latest flowering produced by Giza genotype at zero phosphate. Regarding the number of nodule plant -1 , the Giza genotypes gave the maximum number of nodules with value 97-33 at rate 69 kg ha -1 ., phosphorous cp/ plays important roles in nodulation and biological nitrogen fixation, photosynthesis and nutritional values of Legumes including faba bean, also it has been shown that the induction of plant histidine acid phytase (HAP) gene depends on p sufficiency in faba bean considerable induction of phytase activities in nodules. These results in agreement with the results proved by Haling et al., (2016); Nasto et al., (2017); and Makoudic et al., (2018) . The results in the same table clarified the number of main branches plant -1 , from this table observed that the Giza genotypes produced the maximum number of branches (6.33) at rate 69 kg ha -1 . For the number of pod plant -1 , the largest number of this trait produced by Lattikia at 46 kg ha -1 ., whereas the smallest number of the main branches remarked by Giza genotype at zero phosphate fertilizer. Similar results were indicated by several authors like Boll et al., (2000) ; Ragab et al.,(2010) ; Bakty et al., (2011) and Endalkachew et al., (2018) . whose found the addition of phosphate fertilizer was due to an increase in the number of pod plant -1 and this trait considerable the major yield components which effected to the final seed yield.
RESULTS AND DISCUSSION
The seeds per pod -1 was very considerable among the faba bean genotypes and phosphorous nutrition, for interaction effect of faba bean genotypes are rate of phosphate on seeds per pod -1 the same , while the lowest grain yield 85.5g recorded by Rein genotype at Zero .. The increasing grain yield depend on the increase in major components such as number of pods per plant and number of seeds per pod. This traits were un affected by addition of phosphate fertilizer and the kind of genotypes was more over effected in grain yield. The researchers; Lupwayi et al.,(2011) and Endalkachew et al.,(2018) , demonstrated similar results for the singe trait Table 3 showed that the analysis of variance of five faba bean genotypes and mean of genotypes as a mean to different rates of phosphorous fertilizer. The results in the same table exhibited substantial for all of the studied characters. From this table we also recognized that the Hudiba genotype gave highest plant and latest days to 75% flowering, while the Giza genotype record the maximum number of nodules plant -1 (81.75), maximum of number of main branches plant -1 (5.75) and number of pod plant -1 (19.33) but the Latit kia genotype produced maximum number of seeds pod -1 and wet grain yield plants -1 . This results were acceptable with Zafar et al., (2011); Agloolik hani et al., (2012) and Tamence et al.,(2015) . The results in Table 4 referred the estimates of mean square from variance and covariance analysis for estimation of total genetic and phenotypic Variance covariance for the eight Characters, these components used for calculation of genetic and phenotypic correlation, selection indicted, genetic advance that would be excepted from, selection and heritabilities.
The genotypic and phenotypic correlation coefficient among eight characters demons red in Table 5 . The quite similar in most cases, and it was exhibited that genotypic correlations exceeded the phenotypic one for majority of cases. The results in the same table remarked that plant height is highly correlated (phenotypically and genotypically) positively with first pod height, days to 75% flowering and number of nodule plant -1 whilst, the first pod height also correlated positively with days to 75% Flowering number of nodules and main branches plant -1 . The grain yield per plant is highly correlated with number of pods plant -1 and number of seeds pod -1 indicating that these two characters are genetically associated with yield, this characters dependent association of this characters and other important ones such as grain yield is general ‫الــرافـديــن‬ ‫زراعـــة‬ ‫مـجـلـــة‬ ( ‫المجلد‬ 48 ( ‫العدد‬ ) 1 ) 2020 ISSN: 2224 -9796 (Online) ISSN: 1815 -316 X (Print) Mesopotamia J. of Agric. Vol. (48) No. (1) 2020 18 very useful to faba bean breeders a similar result were reported by Torres et al., (2006) and Mulualem et al., (2012) . Table 6 Clarified the estimation of genetic, environmental and phenotype variance, heritability broad sense and genetic advance for eight characters of faba bean genotypes. The heritability broad sense was high for all studied characters and ranged between 0.94% to 99%. Concerning to the genetic advance as mean gave high values for first pod height (57.10), grain yield plant -1 (43-97), number of main branches plant -1 (33.92) and number of pods plant (31.52) and medium for plant height, days to 75%. flowering, number of nodules plant -1 and number of seeds pod -1 . For these characters due to their value we can using these characters as criterion of selection, comparable results were obtained by Sindhu et al., (1985a) and Sindhu et al., (1985b); El-Hady et al., (1998) and Solieman et al., (2014) .
The data in Table 7 . Described the some selection index with relative efficiency over direct for yield for seven of these tested indices. The predicted genetic advance in yield for indices at 10%. Selection intensity score from 36.83 to 80.87 with efficiency 50.28 and 110.39. The best selection index consist from yield, number of pods per plant and number of seeds per pod, there for the better selection indices depend on the yield only to select the better faba bean genotypes. These results were in agreement with Johonson et al., (1955) ; Sindhu et al.,(1985b); Cerpona et al.(2010) and Kirose, (2018).
Data presented in Table 8 . referred to the result analysis of selection indices for faba bean genotypes. The data of all genotypes analyzed using randomized complete block design, the same table was showed from F-test the genotypes mean square was highly significant this main significant differences in selection index means values among genotypes.
The results in the table 9, showed the differences between all genotypes using Duncans Multiple Range -Test and also the same table exhibited that the highest mean selection index was 216.264 for lattikia genotype over all other genotypes, followed by 1 and Giza with values 188.74 and 153.561 significant differences over all other genotypes. Finally it was concluded from this study that the better genotypes lattikia and Giza, the surpassed lattikia and Giza could be used in breeding programs to improve yield at faba bean and develop new hybrid with good productivity and quality performance to Iraqi environments. 
